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DETAILED ACTION 
Response to Amendment 

1 . This Detailed Action is in response to the amendment filed on 6/02/2004. Claims 
21-40 are currently pending. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 21-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pagani (CA 868821 ) in view of JP-05295374 A. 

Applicant claims a method for preparing a carbon dioxide rich gas stream and a 
hydrogen rich gas stream, which comprises feeding natural gas and water into a 
reforming reactor to form a gas mixture, subjecting the gas mixture to a one-step 
reforming reaction under supercritical heat and pressure conditions for water to form a 
reformed gas mixture; and separating the reformed gas mixture into a hydrogen rich gas 
and a carbon dioxide rich gas stream. 

Pagani discloses a steam reforming of methane, which reacts with steam on a 
special catalyst (p. 1 , lines 1-3). Pagani continues to disclose wherein the reforming 
process occurs in a range from 50 to 250 bar (p. 3, lines 9-14). Pagani continues to 
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disclose wherein the temperature in the reforming reactor is at 550°C (p. 3, lines 28-31). 
Pagani teaches producing a gas comprised of hydrogen and carbon dioxide. However, 
Pagani does not disclose wherein the carbon dioxide and hydrogen stream are 
separated. 

jp '374 teaches reforming methane with steam to produce hydrogen and carbon 
dioxide. JP '374 continues to teach wherein hydrogen is separated and carbon dioxide 
is also separated (see abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Pagani, based on the teachings of JP '374 by separating hydrogen and 
carbon dioxide, since JP '374 teaches separating hydrogen and carbon dioxide 
produced from a steam reforming process. Such modification would have been obvious 
to one of ordinary skill in the art, because one of ordinary skill in the art would have 
expected a steam reforming process reacts methane (natural gas) and steam (water) to 
produce hydrogen and carbon dioxide as taught by JP '374 to have be en similarl y 
useful and applicable to a steam reforming process which also teaches producing 
carbon dioxide and hydrogen as taught by Pagani. 

Furthermore, it would have been obvious to one of ordinary skill in the art, to 
expect the methane and water from the reforming reactor to subject the gas mixture to a 
reforming reaction under supercritical conditions, since Pagani discloses wherein the 
reforming process occurs in a range from 50 to 250 bar and wherein the temperature in 
the reforming reactor is at 550°C, which are supercritical heat and pressure conditions 
for water. 
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5. Claims 32-36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pagani (CA 868821) in view of JP '374 as applied to claims 21-31 above, and further in 
view of Kapoor et al. (US Patent 5,714,132). 

Applicant claims with respect to claims 32-36, wherein the reforming reaction is 
carried without a catalyst. Pagani teaches using a catalyst in the reformer for producing 
a carbon dioxide and hydrogen gas mixture, but does not teach using a reformer without 
a catalyst. 

However, Kapoor et al. teaches a process wherein a hydrocarbon is contacted 
with water vapor to produce a gaseous effluent comprised of hydrogen and carbon 
dioxide. Kapoor et al. continues to disclose wherein the reforming reaction is carried 
out with a catalyst, but may be carried out thermally (col. 2, lines 15-28 and col. 2, lines 
40-45). 

Therefore, it would have been obvious to one of ordinary skill in the art, to modify 
the teachings of Pagani in view of JP '374 based on the teachings of Kapoor et al., by 
carrying out the reforming reaction without a catalyst in a process for producing 
hydrogen and carbon dioxide, because Kapoor et al. discloses a process for producing 
hydrogen and carbon dioxide, wherein the reforming reaction is not driven with a 
catalyst, but through thermal treatment. Such modification would have been obvious to 
one of ordinary skill in the art, because one of ordinary skill, would expect a process for 
producing hydrogen and carbon dioxide with a reformer reactor as taught by Kapoor et 
al., to be similarly useful and applicable to a process for producing hydrogen and carbon 
dioxide with a reforming reactor as taught by Pagani in view of JP '374. 
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6. Claim 37 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pagani 
(CA 868821) in view of JP '374 as applied to claims 21-31 above, and further in view of 
Ronning et al. (US Patent 5,832,712). 

Applicant claims with respect to claim 37, injecting the separated carbon dioxide 
rich gas stream into marine formations. While Pagani in view of JP '374 teaches 
producing carbon dioxide, Pagani in view of JP '374 does not teach injecting the 
separated carbon dioxide rich gas stream into marine formations. 

However, Ronning et al. teaches a method for removing carbon dioxide from 
exhaust gases and wherein carbon dioxide can be compressed and injected either into 
deep sea water (col. 1 , lines 20-25). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Pagani in view of JP '374, based on the teachings of Ronning et al., by 
injecting carbon dioxide into marine formations, since Ronning et al. teaches wherein 
carbon dioxide can be compressed and injected either into deep sea water. Such 
modification would have been obvious to one of ordinary skill in the art, since Ronning 
et al. teaches a method for removing carbon dioxide and injecting carbon dioxide into 
deep-sea water, and Pagani and JP '374 teach a process for producing carbon dioxide. 
Therefore, the carbon dioxide produced by Pagani and JP '374 may be injected into the 
marine formation as taught by Ronning. 

7. Claims 38-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pagani (CA 868821) in view of JP '374 as applied to claims 21-31 above, and further in 
view of Beshty (US Patent 4,946,667). 
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Applicant claims with respect to claims 38-40, wherein the produced hydrogen 
may be used for hydrogenation, for fuel cells, and the production of electricity. While 
Pagani teaches a method for producing hydrogen, Pagani does not wherein the 
produced hydrogen may be used for hydrogenation, for fuel cells, and the production of 
electricity. 

Beshty teaches a process for producing hydrogen by steam reforming. Beshty 
teaches wherein hydrogen may be used for hydrogenation, and in fuel cells for the 
generation of energy (col. 1, lines 15-24). 

Therefore, it would have been obvious to one of ordinary skill in the art to modify 
the teachings of Pagani and JP' 374, based on the teachings of Beshty, by using 
hydrogen for hydrogenation, for fuel cells, and the production of electricity, since Beshty 
teaches wherein hydrogen may be used for hydrogenation, and in fuel cells for the 
generation of energy. Such modification would have been obvious to one of ordinary 
skill in the art, since Beshty teaches a method for producing hydrogen by a steam 
reforming method, and wherein the hydrogen may be used for hydrogenation, for fuel 
cells, and the production of electricity and Pagani in view of JP '374 teaches a process 
for producing hydrogen by a steam reforming method. Therefore, the hydrogen 
produced by Pagani in view of JP '374 may also be used for hydrogenation, fuel cells, 
and the production of electricity. 

Response to Arguments 
8. Applicant's arguments filed 6/02/04 have been fully considered but they are not 
persuasive. Applicant's present invention is directed to a method for preparing a carbon 
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dioxide rich gas stream and a hydrogen rich gas stream which involves subjecting a gas 
mixture of natural gas and water to a one-step reforming reaction under supercritical 
heat and pressure conditions for water to form a reformed gas mixture, and separating 
the reformed gas mixture into a hydrogen rich gas stream and a carbon dioxide gas 
stream. Applicant argues that Pagani is concerned with a steam reforming process for 
the production of a synthesis gas of carbon monoxide and hydrogen, which is then used 
for the synthesis of ammonia and methanol. Applicant continues by stating that Pagani 
teaches wherein there is a production of a transformed gas, which comprises carbon 
dioxide and other gaseous components. Applicant continues to argue that there is no 
teaching in Pagani concerning the separation of the transformed gas into a hydrogen 
rich gas and a carbon dioxide rich gas stream. 

It should be noted that Applicant's invention as recited in claim 21 is directed 
towards a method for feeding natural gas and water into a reforming reactor, which is 
ta ug ht by Pag ani . Pagani continues to d isclose wherein carbon dioxide and hydrogen 
are produced in a "transformed gas". Therefore, Pagani clearly teaches producing 
carbon dioxide and hydrogen from a reforming reactor, which feeds natural gas and 
water. The instant claims do not exclude other gaseous components, therefore Pagani 
meets the instant claim. Furthermore, with respect to the reforming conditions of the 
reactor, Pagani continues to disclose wherein the reforming process occurs in a range 
from 50 to 250 bar (p. 3, lines 9-14) and wherein the temperature in the reforming 
reactor is at 550°C (p. 3, lines 28-31). The disclosed temperature and pressure ranges 
as taught by Pagani are the same reaction conditions required in the reforming reactor 
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of the presently claimed invention. Applicant requires in claims 22-24 specific 
temperature and pressure conditions for the reactor, which is also met by the instant 
claims. 

With respect to claims 25-27, it should be noted that some form of separation 
had to occur in Pagani, in order to analyze the concentration of carbon dioxide and 
hydrogen in the gas produced from the reforming reaction. Nevertheless JP'374 has 
been applied in order to teach reforming methane with steam to produce hydrogen and 
carbon dioxide. JP '374 continues to teach wherein hydrogen is separated and carbon 
dioxide is also separated. It would have been obvious to one of ordinary skill in the art 
to separate carbon dioxide from a hydrogen stream in a reforming reaction as taught by 
JP '374 under the pressure conditions in a reforming reactor as disclosed by Pagani. 
With respect to Applicant's arguments regarding the purity of the hydrogen stream of 
JP'374 in comparison to the present invention, it should be noted that the claims do not 
require a specific hydrogen concen tratio n. The Examiner has applied JP'374 in order to 
teach wherein a hydrogen and carbon dioxide stream may be separated in a reforming 
process. 

In response to applicant's argument that the examiner's conclusion of 
obviousness is based upon improper hindsight reasoning, it must be recognized that 
any judgment on obviousness is in a sense necessarily a reconstruction based upon 
hindsight reasoning. But so long as it takes into account only knowledge which was 
within the level of ordinary skill at the time the claimed invention was made, and does 
not include knowledge gleaned only from the applicant's disclosure, such a 
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reconstruction is proper. See In re McLaughlin, 443 F.2d 1392, 170 USPQ 209 (CCPA 
1971). 

Conclusion 

9. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

10. Any inquiry concerning this communication or earlie r co mmunications from the 
examiner should be directed to Jonas N. Strickland whose telephone number is 571- 
272-1359. The examiner can normally be reached on M-TH, 7:30-5:00, off 1st Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on 571-272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Jonas N. Strickland 
July 12, 2004 
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